The possibility of contamination is especially rising due to the increase in the number of industries in the Local Government Area. In this study, riverbed sands were collected from five major rivers in Ado-Odo Ota Local Government Area, and conductivity properties were determined after the samples have been treated with varying concentration of petrol, engine oil, diesel, caustic soda and H 2 SO 4. HANNAN Electrical Conductivity Meter, KD2 Thermal Conductivity Meter and Constant Head Method were used to determine the electrical, thermal and hydraulic conductivities respectively. A mathematical model was developed that describes the effect of contaminants on the electrical (σ), thermal (λ) and hydraulic (k) conductivities of riverbed sand from the major rivers in Ado-odo Ota Local Government Area. The model equation incorporates the bulk density of the riverbed sand samples, as well as the concentration and conductivity of the contaminants as follows:  = 0.107x 1 + 0.10x 2 -0.017x 3 + 1.673,  = 1.911x 1 + 18.229x 2 -0.015x 3 + 47.173 and k = 0.056x 1 + 0.381x 2 -0.031x 3 + 0.162, where x 1 , x 2 and x 3 are bulk density of samples, conductivity and concentration of contaminants respectively. From interpolation analysis, sample from Ilogbo river contained about 30 ml/kg of engine oil, Mosafejo river contained about 10 ml/kg of caustic soda, Ijako river contained about 20 ml/kg of caustic soda, Iju river contained about 10 ml/kg of diesel and Igbogbo river contained 10 ml/kg of H 2 SO 4, thus showing clearly how waste products from industries end up as contaminants in nearby rivers.
Introduction
Pollution of the soil environment with petroleum and refinery products is one of the factors expressing anthropopression. Due to its toxicity, widespread presence and complex nature, this type of pollution is a serious problem, one reason being that as the modern civilisation, urbanisation and mechanisation develop, the use of petroleum and petroleum-based products grows. Contamination of soils with crude oil and refinery products is becoming an ever-increasing problem, especially in the light of several breakdowns of oil pipelines and wells reported recently. Nonetheless, major points of soil pollution with refinery products are petrol stations, garages servicing cars and tractors, seaport areas (Michalcewicz, 1995) . Other areas of concern are mining and distribution of petroleum-based products (Song & Barhta, 1990 , Amadi et al., 1996 , Jørgensen et al., 2000 . Besides, heavy use of machinery in agriculture leads to higher consumption of diesel oil. Certain negligence when transporting, collecting or storing refinery products together with unsatisfactory care while disposing of old or used petroleum products lead to considerable pollution of the natural environment (Leahy & Colwell, 1990) . Petroleum and refinery products penetrating soil cause its degradation (Sztompka, 1999) . Once they enter an ecosystem, petroleum-based products initiate a series of processes, affecting both its biotic and abiotic elements (Małachowska-Jutsz et al., 1997) . Crude oil and products derived from this raw material are composed of aliphatic, oleic, naphthenic and aromatic hydrocarbons (Chi & Krishnamurthy, 1995) , which modify physical and chemical properties of soil and its structure. These compounds are largely responsible for changed fertility of soil (Tyczkowski, 1993 , Iwanow et al., 1994 . Soil polluted by petroleum-based products loses its biological activity and may not be able to recover it over ten years (Sparrow & Sparrow, 1988 , Racine 1993 , Wyszkowska et al., 2001 . Moreover, diesel oil has a negative effect on the biochemical and physicochemical characteristics of soils (Tyczkowski, 1993 , Kucharski & Wyszkowska, 2001 , Wyszkowska et al., 2002 .
Since contamination of soil with refinery products deteriorates its biochemical and physicochemical properties, it also limits the growth and development of plants, whose nutritive and technological value can be low and often questionable. In this connection, the present study has been undertaken to determine the effect of soil contamination with Diesel oil, Engine oil, Petrol, Caustic soda and H 2 SO 4 on thermal, electrical and hydraulic conductivities, and to determine the predictive mathematical models for the physical properties.
Study Area
The study was carried out on five major rivers in Ado-Odo/Ota Local Government Area Figure 1 , illustrate the location of the sampling sites and the potential source of pollutants, which include agricultural wastes, industrial wastes, sewage, animal wastes, market wastes, etc. Three of the rivers (Ilogbo, Mosafejo and Ijako rivers) are located in the southern district of the area. While the remaining two (Igbogbo and Iju rivers) are located in the northern part of area. The Ijako and Ilogbo Rivers are particularly unique for several reasons. The Ijako community has undergone great economic development in recent years and is notably one of the fastest growing economically important communities in Ado-odo/ota L.G.A. which accommodates a considerable number of micro-industries (Coca-Cola Nig. Ltd, Sona Breweries plc, Universal Gas Ltd, Nigeria Foundries Ltd, 3Ace lnd. Ltd and Fine chemicals ltd.).The very popular market (Ilogbo market) and the timber business coupled with agricultural practices have drawn people from several cultural background in the country to make the settlement inter-tribal. This increase in anthropogenic activities surrounding the area has lead to an increase in environmental degradation. These multiple sources make it especially difficult to identify and isolate the risks associated with this contaminated water. 
Materials and Methods
The equipments used in this work included Hannan electrical conductivity meter, KD2 thermal conductivity meter and Digital weight balance. Riverbed sands were collected from the five major rivers present in Ado-Odo Ota Local Government Area of Ogun state. Surface sediment sample were collected manually from the rivers' bank, transferred into plastic containers, and transported to the laboratory (UNAAB). Samples collected were thoroughly washed to remove any hidden contaminant, air dried and sieved to ensure uniform grain size. 1.3g/cm 3 bulk density of each treated sample were moistened with uniform grain size of 0.2mm. Five readings of thermal conductivity and electrical conductivity were taken at different points in the cylinder in order to obtain the average values, after which the hydraulic conductivity was measured using constant head method. 5ml of each contaminant was added and mixed thoroughly. Table 2 . It is seen that sample E has the highest thermal conductivity value (2.367), while sample C has the lowest thermal conductivity value (1.665). Table 3 . Mean values of the different conductivities properties for the different contaminants Table 3 shows the mean values of the different conductivities for the different contaminants used. It is seen that H2SO4 has the highest thermal conductivity value, (2.868) while Engine oil has the lowest thermal conductivity value (1.458). Table 4 that the thermal conductivity value is highest at 5ml concentration of the contaminants used while it is lowest at 25ml concentration of the contaminants used. Table 6 . Mean separation for hydraulic conductivity of different sand samples Table 6 shows the mean separation for hydraulic conductivity of the different sand samples. It was observed from the table that hydraulic conductivity of sample B and D are not significantly different from that of sample E, while the hydraulic conductivity of sample A is significantly different from that of sample C at 5% level. Table 7 . Mean separation for electrical conductivity of different sand samples Table 7 shows the mean separation for electrical conductivity of the different sand samples. It was observed from the table that electrical conductivity of sample A is not significantly different from that sample C, while the electrical conductivity of sample B is not significantly different from that of sample D, while electrical conductivity of sample E is significantly different from all other samples at 5% (p<0.05) level. It was observed that thermal conductivity of the sand samples when 25ml concentration of the contaminants used is not significantly different at 5% level from when 20ml concentration of the contaminant is used as shown in Table 11 . Also the thermal conductivity does not differ at 5% level when 15ml concentration of the contaminant is used and when 20ml concentration of the contaminant is used, but that of 15ml differ significantly at 5% level from that of 25ml. also thermal conductivity at 10ml concentration does not differ significantly at 5% (p<0.05) level from that at 15ml, but it differs significantly from those at other concentrations. Thermal conductivity at 5ml concentration is observed to be significantly different at 5 % (p<0.05) from those at other concentrations. Table 12 . Mean seperation for electrical conductivitiy of the sand samples at different concentrations of contaminants used Table 12 shows the mean separation for the electrical conductivity of the sand samples at different concentrations of the contaminants used. It was observed that electrical conductivity of the sand samples are not significantly different at 5% (p< 0.05) level for the different concentration of contaminants used. From the regression analysis results for thermal conductivity as shown in Table 14 , it was observed that the thermal conductivity of the sand samples is significantly dependents at 5% level on the explanatory factors (concentration of contaminant, types of contaminant and sand sample) under consideration. These factors are responsible for 8.2% in the variation of the thermal conductivity of the sand sample. From the tables the regression equation as found to be y = 0.107x1 + 0.10x2 -0.017x3 + 1.673 as shown in Table 14 Where: y = Sample Thermal conductivity, x1 = Sample density, x2 = Contaminant thermal conductivity, x3 = Concentration of contaminant From the regression analysis results for electrical conductivity, it was observed that the electrical conductivity of the sand samples is significantly dependents at 5% level on the explanatory factors (concentration of contaminant, types of contaminant and sand sample) under consideration. These factors are responsible for 28.7% in the variation of the electrical conductivity of the sand sample. From the tables the regression equation y = 1.911x1 + 18.229x2 -0.015x3 + 47.173 as shown in Table 15 Where: y = Sample Electrical conductivity, x1 = Sample density, x2 = Contaminant electrical conductivity, x3 = Concentration of contaminant Table 16 . Regression analysis tables for hydraulic conductity of the sand sample From the regression analysis results for hydraulic conductivity, it was observed that the hydraulic conductivity of the sand samples is significantly dependents at 5% level on the explanatory factors (concentration of contaminant, types of contaminant and sand sample) under consideration. These factors are responsible for 56.1% in the variation of the hydraulic conductivity of the sand sample. From the tables the regression equation y = 0.056x1 + 0.381x2 -0.031x3 + 0.162 as shown in Table 16 Where: y = Sample Hydraulic conductivity, x1 = Sample density, x2 = Contaminant hydraulic conductivity, x3 = Concentration of contaminant
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Conclusion
In this work, results of electrical conductivity, thermal conductivity and hydraulic conductivity have been modeled to determine effects of contaminants (petrol, diesel, engine oil, caustic soda and H 2 SO 4 ) on conductive properties of riverbed sands. Duncan results showed that, thermal conductivity of sample A is not significantly different from that of sample B, while thermal conductivity of all other samples are significantly different at 5% (p< 0.05) level. Electrical conductivity is not significantly different from that of sample C at 5% (p< 0.05) level, while hydraulic conductivity of samples B and D are not significantly different from that of sample E, but hydraulic conductivity of sample A is significantly different from that of sample C at 5% (p< 0.05) level.
Results from the coefficients of determination showed that concentration of contaminants, types of contaminants and sand samples are responsible for 8.2% in the variation of thermal conductivity, while these factors are also responsible for 28.7% and 56.1% in variation of electrical and hydraulic conductivities respectively. 
